On the mechanism of action of lead in the testis: in vitro suppression of FSH receptors, cyclic AMP and steroidogenesis.
Previous evidence has shown that prenatal and neonatal exposure to low levels of Pb result in decreased FSH binding and steroidogenesis in the testes at the onset of puberty. The purpose of the present study was to determine by in vitro methods, if Pb acts by interfering directly with hormone binding, cyclic AMP production and steroidogenic enzyme activity. Sertoli cells were isolated from testes of prepubertal rats and cultured in the presence of 2.64 x 10(-4)M of either NaAc (control) or PbAc for 1, 4, 24, 48, 96 or 144 hr. There was no reduction in FSH binding and in FSH-induced cyclic AMP after a 1-4 hr exposure to Pb. After a 24-hr exposure to Pb, the cells exhibited a 10-20% decrease in FSH binding and cyclic AMP production and after 96 hr there was a 75% decrease in these 2 parameters. The inhibition was greater in cells from 16 day old than from 20 day old rats, so that in the former, after a 144 hr exposure the FSH-induced cyclic AMP of the Pb exposed cells was only 3% of the amount produced by the NaAc exposed cells (i.e. a 97% inhibition). After in vitro exposure to Pb for 48 hr, the steroidogenic activity (progesterone conversion to steroid metabolites) of Sertoli cells was significantly reduced and their steroidogenesis was no longer stimulated by FSH. A crude testicular enzyme preparation containing 3 beta-hydroxysteroid dehydrogenase (3 beta-HSD) exhibited approximately 25% reduction in activity if the assay buffer contained PbCl2 instead of the equivalent in NaCl. Prolonged in vivo exposure to Pb resulted in approximately 50% reduction in 3 beta-HSD activity. This is the first indication that in the testis Pb may act directly (immediate effect) by suppressing enzyme activities, and indirectly (long term effect) by reducing gonadotropin-receptor binding and the resultant cyclic AMP production.